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Behaviour problems are common in children with epilepsy and it is not known when these problems begin. Some 
suggest that behaviour problems are caused by a neurological condition that also causes the seizures. Behaviour 
problems were investigated in 42 youths (23 girls and 19 boys) over a 4-month period beginning at the time of the 
initial seizure. Subjects were aged 4-15 years (mean, M = 8.4). Approximately 57% had partial seizure(s) and 43% 
had generalized seizure(s). The large majority (71%) were diagnosed with epilepsy. As a part of a larger study, 
parents rated their children’s behaviour on the Child Behaviour Checklist immediately prior to the first seizure 
(time l), and at 4 months after the first seizure (time 2). Seizure severity was rated as follows: high =20%, 
moderate = 39%, and low = 41%. At time 1, 24% already had behaviour problems. Behaviour problems 
significantly decreased from time 1 to time 2 (P < 0.001) for the whole group. Within the epilepsy group (n = 40), 
differences were found in behaviour problems based on seizure severity from time 1 to time 2 as follows: low, time 
1: M = 55, time 2: M = 45; moderate, time 1: M = 55, time 2: M = 51; and high, time 1: M = 61, time 2: M = 55. 
Results indicate that children should be assessed for behaviour problems at the time of the first seizure. 
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INTRODUCTION 
Behavioural problems are commonly associated 
with epilepsy in childhood. In epidemiological 
studies’v2 and in clinical studies comparing chil- 
dren with epilepsy to children with other chronic 
conditions3-5, the children with seizures have 
consistently had a higher prevalence of emotional 
disturbances. The presumed causes of these 
behavioural problems are central nervous system 
dysfunction causing both epilepsy and behaviou- 
ral disorders, the effects of seizures, the adverse 
effects of anticonvulsants, and the psychosocial 
reactions to epilepsy. Which of these are the most 
important has been difficult to determine. 
Biological variables have been studied exten- 
sively with conflicting results. Store? found that 
boys with epilepsy had more school problems, 
but Austin et aI5 indicated that female gender 
predicted behavioural problems. An early age of 
onset of seizures and a higher seizure frequency 
have been associated with both lower cognitive 
abilities and increased behavioural prob- 
lems3s.7,s-10~ Some studies have suggested an 
association between partial complex epilepsy and 
behavioural disturbance3*“, but others have not 
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documented this association2*5”2*‘3. Deficits in 
neuropsychological functioning’4*‘5 and learning 
disabilities2 have been shown to increase the risk 
of poor psychosocial outcome. 
Psychosocial factors are important in predicting 
behavioural problems. Parental attitudes and 
control have been associated with a number of 
problems for children with seizures’““. Both 
Austin5.8 and Hoare and Kerley” found family 
stress correlated with childhood behaviour dis- 
turbance. What has not been evident from these 
studies is whether the impaired family functioning 
preceded or followed the onset of epilepsy. 
We began this study to help define the time of 
onset of behavioural problems in children with 
seizures. We reasoned that if behaviour problems 
are present at the onset of seizures, then central 
nervous system dysfunction would be the most 
likely aetiology for both the seizures and the 
emotional problems. If behavioural problems 
develop later, then anticonvulsant side-effects, 
the effects of recurrent seizures, or problems with 
adaptation would be more likely causes. We have 
tried to determine if behaviour problems are 
present at the time of the first seizure, and if they 
change over the Iirst 4 months after the first 
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seizure. We also tried to document variation in 
behaviour problems with differences in seizure 
severity. 
METHODS 
Sample 
The 42 children used for this study were obtained 
from a larger group of 62 children aged 5-15 
years who were assessed within 6 weeks (mean, 
M = 2.4 weeks) of a first non-febrile seizure (time 
1). These families were recruited from private 
practice and university-based child neurology 
clinics, hospital emergency rooms, and hospital 
based EEG laboratories. Follow-up data were 
obtained 4 months after the initial interview (time 
2). During this interval, 30 of the 42 children had 
at least one additional seizure. The 42 children 
with complete data from both time 1 and time 2 
and no complicating neurological problems 
formed the population for this study. The 
exclusion criteria were: family lost to follow-up or 
refused further participation (4); incorrect initial 
diagnosis of seizure in a child with hyperventila- 
tion attacks (1); child with a large AVM which led 
to death (1); partial data (7); developmental delay 
(7) (Table 1). 
Procedures and instruments 
After the child was found to meet the criteria of 
this study, the parents were contacted and were 
Table 1: Description of total sample (n = 42) 
Age M = 8.6 
years 
n 
3.2 years sd 
percentage 
Sex 
Male 
Female 
Race 
Black 
White 
Hispanic 
Other 
Seizure type 
General tonic-clonic 
General absence 
Partial elementary 
Partial complex 
Partial with secondary 
generalization 
Seizure severity 
Low 
Moderate 
High 
19 45 
23 55 
4 9.5 
36 85.1 
1 2.4 
1 2.4 
16 38.1 
1 2.4 
2 4.8 
7 16.7 
16 38. I 
20 47.6 
13 31.0 
9 21.4 
invited to participate in the study. Interviews 
were conducted by one of two trained examiners. 
The description of the seizure, the medical 
history, and the results of neurological 
examination, EEG, and neuroimaging studies 
were reviewed by a child neurologist (DWD). 
We used the mother’s rating on the Child 
Behaviour Checklist (CBCL)‘” to assess be- 
havioural functioning. At time 1, we asked the 
mothers to base their responses to the CBCL on 
the child’s behaviour prior to the first recognized 
seizure. At time 2, the CBCL assessed behaviour 
from the time of the first seizure. The CBCL has 
excellent reliability and validity2” and has been 
used in studies of children with epilepsys.2’. 
Standardized t scores, normed for age and 
gender, were used for analysis. A seizure severity 
scale was constructed by coding for seizure type, 
initial seizure duration, number of seizures and 
anticonvulsant number and side-effects. Seizure 
severity was classified as high, moderate or low 
(Table 2). The clinical seizure type or types was 
determined by review of the parent’s description 
of the episode, information in the medical record 
from emergency medical technicians or other 
witnesses, and from reports of EEG results. Most 
children had a single interictal EEG sample 
obtained within a month of the initial event. 
Determination of the initial seizure duration was 
obtained from reports of the parents and from 
emergency room reports. We used the parent’s 
report to list subsequent seizure number, anti- 
convulsant number and side-effects. 
Table 2: Seizure severity scale 
Variable Score 
Seizure type 
Generalized tonic-clonic 
Partial 
Generalized absence 
3 
2 
Initial seizure duration 
29 minutes or less 
30 minutes or more 
0 
1 
Number of seizures 
4 or more 
2, 3 
1 
3 
2 
1 
Anticonvulsants 
One drug, no side-effects 
One drug, with side-effects 
Two or more drugs 
No drugs 
Severity classification Total score 
High 7-10 
Moderate 5-6 
Low 2-4 
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Data analyses 
Descriptive, statistics were computed for each 
variable for each time period for: (1) the overall 
sample; (2) subjects with continuing seizures vs. 
those with no further seizures; and (3) subjects 
with continuing seizures with high severity vs. 
those with continuing seizures with low or 
moderate severity. Paired r-tests were used to 
compare data from time 1 to time 2 for the total 
sample. Cross-sectional analyses were conducted 
for each time using independent t-tests to test for 
differences between subjects with continuing 
seizures (n = 30) and those with no further 
seizures (n = 12). Sub-set analyses were con- 
ducted for the sample of subjects with continuing 
seizures to evaluate the effect of seizure severity. 
These analyses included: (1) paired t-test to 
compare data from time 1 to time 2 for subjects 
with high severity, and similarly for subjects with 
low and moderated severity; and (2) one-way 
analysis of variance (ANOVA) to test for 
differences between subjects with high severity 
and those with moderate or low severity at time 1 
and similarly at time 2. Due to the exploratory 
nature of the sub-set analyses and small sample 
sizes, ar = 0.10 was used to test for significance. 
with CBCL scores >60 at time 1, four continued 
to have scores >60 at time 2. One of the 32 
children with CBCL scores of 60 or less had a 
score of >60 at time 2. Direct comparisons 
between CBCL scores at times 1 and 2 indicated 
significant improvement over time in internalizing 
problems, externalizing problems, and total be- 
haviour problems (Table 3). There was no change 
in scores on attention problems, thought process- 
ing and social problems. Only one child went 
from a normal to abnormal score on the total 
behaviour problem scale of the CBCL, while five 
children had scores which changed from abnor- 
mal at time 1 to normal at time 2. 
Comparing the 30 children with continuing 
seizures to the 12 with no further seizures, we 
found a significant difference in mean total 
behaviour problems and externalizing problems 
by CBCL at time 1. At time 2, there was no 
difference between the two groups. We found no 
difference in internalizing problems at either time 
1 or time 2 (Table 4). The children with high 
seizure severity scores had higher internalizing 
and social behaviour problems scores at both time 
1 and time 2. As a group, there was a trend for 
improvement between times 1 and 2 (Table 5). 
DISCUSSION 
RESULTS 
Sample description 
The sample of 42 children had slightly more girls 
(n = 23, 55%) and averaged 8.6 years of age 
(M = 8.6 f 3.2 years) (Table 1). The racial 
distribution of children reflected that of the 
population of Indiana. The most common seizure 
types were generalized tonic-clonic, partial with 
secondary generalization, and partial complex. 
Approximately half the children had low 
seizure severity. During the 4-month follow-up, 
30 children had additional seizures and required 
antiepileptic therapy, and 12 children had no 
further seizures. 
Analysis of behaviour 
At time 1,32 children (76%) had CBCL scores of 
60 or less, considered to be within the normal 
range. Ten (24%) had scores ~60, indicating 
behavioural disturbance prior to the onset of 
seizures. At time 2, there was improvement in the 
CBCL scores with 37 (88%) in the normal range 
and five (12%) scoring >60. Of the 10 children 
The prevalence of behavioural problems at time 1 
of 24% is similar to the 28.6% prevalence of 
psychiatric disorder in children with uncompli- 
cated epilepsy found by Rutter et al in their Isle 
of Wight study’. Our study differs in that our 
population consists of children with new-onset 
seizures, whereas their children had at least one 
seizure in the year preceding interview or had at 
least one seizure since 5 years of age and were on 
daily antiepileptic therapy during the previous 
year. The similarity in prevalence of behavioural 
problems in these two studies suggests that 
psychosocial problems are common, and an 
assessment for behavioural problems should be 
Table 3: Paired t-test time 1 vs. time 2 
Time 1 Time 2 
M sd M sd P 
Total problems 53.52 9.83 49.19 10.95 0.004 
Internalizing 54.67 9.18 50.48 10.99 0.004 
Externalizing 51.81 10.30 47.67 9.57 0.002 
Social 54.29 8.29 54.88 9.00 ns 
Thought 55.21 6.61 54.14 6.25 ns 
Attention 55.55 7.73 54.31 6.82 ns 
Total group, N = 42. 
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Table 4: Independent f-test by time testing for differences between epilepsy and one-seizure group 
Time 1 Time 2 
D. W. Dunn et al 
Epilepsy One seizure Epilepsy One seizure 
M sd M sd M sd M sd 
Total Problems* 55.47 9.17 48.61 10.14 49.50 11.48 48.42 9.94 
Internalizing 55.60 9.38 52.33 8.62 50.47 11.19 50.50 10.98 
Externalizingt 54.07 9.16 46.17 11.21 48.37 10.34 45.92 7.74 
Social 54.97 8.92 52.58 6.50 54.93 9.20 54.75 8.85 
Thought 55.73 6.74 53.92 6.39 54.53 6.70 53.17 5.06 
Attention 55.60 8.11 55.42 7.00 53.93 7.09 55.25 6.27 
*At time 1 P = 0.058. 
t At time 2 P = 0.044. 
conducted early in the course of evaluation of 
childhood seizures. 
A strength of this study is the early identifica- 
tion of children with seizures. We were able to 
begin assessments an average of 2.4 weeks after 
their first recognized seizure. We found only one 
other study which assessed children with newly 
diagnosed epilepsy. Hoare evaluated 29 children 
who had received a diagnosis of epilepsy in the 
past 3 months and who had started antiepileptic 
medication. Using Rutter scales completed by 
both parent and teacher, he found 16 (55%) 
non-disturbed and 13 (45%) disturbed in com- 
parison to a control group in which 26 (90%) 
were non-disturbed and three (10%) were dis- 
turbed. Since we have used different measures of 
behavioural dysfunction, the prevalence of be- 
havioural problems is not easily comparable. In 
addition, all of Hoare’s children were on anticon- 
vulsants which adds another variable to account 
for risk. His population seems most comparable 
to our sub-group of 30 children with continuing 
problems with seizures and the requirement of 
antiepileptic medication. The differences in the 
prevalence of behaviour problems may be an 
artifact of different measures of behaviour prob- 
lems, or may be due to changes in first choice 
antiepileptic drugs for children. Possibly, more of 
his patients were started on phenobarbital, 
whereas many of the children in our study were 
on carbamazepine or sodium valproate. Both 
studies show a considerable proportion of chil- 
dren with newly diagnosed epilepsy suffer from 
behavioural problems. 
An unavoidable methodological weakness of 
our study was the reliance on parent assessment 
of behaviour using the CBCL obtained after the 
first seizure to document behaviour prior to the 
first seizure. Though our instructions were care- 
fully worded, asking the parents to think only of 
their children’s behaviour prior to the time of the 
first seizure, their answers could reflect current 
concerns subsequent to the first seizure. The 
elevated scores on the initial CBCL might reflect 
biased recall by parents operating at a time of 
stress. Prior studies have shown that parents 
witnessing a first febrile seizure frequently fear 
their children are dying22. We have also found 
that anxiety levels are high in parents soon after a 
first seizure and decline slowly over the next few 
months. We did not collect detailed information 
on parental emotional well-being prior to the first 
seizure, and thus we do not know what effect this 
might have on the parents’ perception of their 
child’s behaviour. 
The prevalence of behavioural problems at the 
Table 5: Mean and sd by severity by group for time 1 and time 2 
High (n = 9) Moderate (N = 13) Low (N = 8) 
Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 
M sd M sd M sd M sd M sd M sd 
Total probabilities 60.56 10.69 54.33 14.45 52.00 6.51 49.08 7.05 55.38 9.46 44.75 12.88 
Internalizing 63.00 8.28 56.89 13.29 49.71 6.19 48.92 8.23 56.75 9.22 45.75 10.85 
Externalizing 57.44 11.24 51.00 12.38 52.15 8.00 47.92 1.51 53.38 8.45 46.13 12.09 
Social 60.11 13.36 61.56 13.90 51.85 3.51 52.15 3.18 54.25 7.21 52.00 5.66 
Thought 56.78 8.76 55.56 7.49 54.46 4.67 53.92 6.33 56.63 7.60 54.38 7.18 
Attention 58.33 12.88 56.67 9.62 53.23 3.52 52.38 5.25 56.38 6.39 53.38 6.39 
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time of the first seizure suggests that central 
nervous system dysfunction may be a major factor 
in both the seizure and behavioural problems. If 
recurrent seizures, antiepileptic drug side-effects, 
or family or social reactions were the main cause 
of behavioural dysfunction, then we should have 
found more behavioural problems at time 2 than 
at time 1. Instead, our data document behaviour 
improvement over time. This hypothesis is 
supported further by our finding that the children 
who had subsequent seizures, had both higher 
total behaviour scores and higher externalizing 
scores at time 1 than the children who had no 
additional seizures. The improvement in scores 
may represent improvement from antiepileptic 
medication, or the natural history of a benign, 
transient central nervous system dysfunction. 
These findings contribute additional informa- 
tion to previous studies from Indiana University 
which showed that family variables were impor- 
tant predictors of behavioural problems in chil- 
dren with chronic seizures. It is probable that with 
longer follow-up of the children who continue to 
experience seizures, psychological, familial and 
social factors may become much more potent 
predictors of behavioural dysfunction. Longer 
prospective research is needed to clarify the 
reasons for the development of behaviour prob- 
lems in children with epilepsy. These children 
should be assessed for behaviour problems at the 
time of the first seizure, and monitored carefully 
for subsequent appearance of problems. 
ACKNOWLEDGEMENTS 
This paper was supported by grant number 
H133C20081 from the United States Department 
of Education / National Institute on Disability 
and Rehabilitation Research, and partially by 
grant number NS22416 from the National Instit- 
ute of Neurological Disorders and Stroke. The 
authors gratefully acknowledge Deirdre Levstek 
and Angela McNelis for assistance with the 
project, and Jeanne Critchfield for her editorial 
assistance. 
REFERENCES 
1. Rutter, M., Graham, P. and Yule, W.A. Neuropsychiatric 
Srctdy in Childhood. Philadelphia: J.B. Lippincott, 1970. 
2. Camfeld, C., Camfield, P., Smith, B., Gordon, K. and 
Dooley, .I. Biologic factors as predictors of social outcome 
of epilepsy in intellectually normal children: a population- 
based study. Journal of Pediatrics 1993: 122: 869-873. 
3. Hoare, P. The development of psychiatric disorder among 
school children with epilepsy. Deuelopmenral Medicine 
and Child Neurology 1984, M: 3-13. 
4. Austin, J.K. Comparison of child adaptation to epilepsy 
and asthma. Journal of Child and Adolescent Psychiatric 
and Mental Health Nursing 1989; 2: 139-144. 
5. Austin, J.K., Risinger, M.W. and Beckett, L.A. Corre- 
lates of behaviour problems in children with epilepsy. 
Epilepsia 1992; 33: 1115-l 122. 
6. Stores, G. School-children with epilepsy at risk for 
learning and behaviour problems. Developmental Medi- 
cine and Child Neurology 1978; 20: 502-508. 
7. Hermann, B.P., Whitman, S. and Dell, J. Correlates of 
behaviour problems and social competence in children 
with epilepsy, aged 6-11. In: Childhood Epilepsies: 
Neurological, Psychological and Intervention Aspects (Eds 
B.P. Hermann and M. Seidenberg). New York: John 
Wiley, 1989: pp. 143-157. 
8. Austin, J.K. Childhood epilepsy: child adaptation and 
family resources. Journal of Child and Adolescent 
Psychiatric and Mental Health Nursing 1988; 1: 18-24. 
9. Smith, D.F., Baker, G.A.. Dewey, M., Jacoby, A. and 
Chadwick, D.W. Seizure frequency, patient-perceived 
seizure severity and the psychosocial consequences of 
intractible epilepsy. Epilepsy Research 1991; 9: 231-241. 
10. Dodrill, C.B. Neuropsychological aspects of epilepsy. 
Psychiatric Clinics of North America 1992: 15: 383-393. 
11. Bear, D.M. and P. Fedio. Quantitative analysis of 
interictal behaviour in temporal lobe epilepsy. Archives of 
Neurology 1977; 34: 454-467. 
12. Whitman, S., Hermann, B.P., Black, R.B. and Chhabria. 
S. Psychopathology and seizure type in children with 
epilepsy. Psychological Medicine 1982; 12: 843-853. 
13. Dodrill, C.B. and Batzel, L.W. Interictal behaviour 
features of patients with epilepsy. Epilepsia 1986; 
27(Suppl. 2): S64-576. 
14. Hermann, B.P. Deficits in neuropsychological functioning 
and psychopathology in persons with epilepsy: a rejected 
hypothesis revisited. Epifepsia 1981; 22: 161-167. 
15. Hermann, B.P. Neuropsychological functioning and psy- 
chopathology in children with epilepsy. Epilepsia 1982: 2% 
545-554. 
16. Hartlage, L.C. and Green, J.B. The relation of parental 
attitudes to academic and social achievement in epileptic 
children. Epilepsia 1972: 13: 21-26. 
17. Mulder, H.C. and Suurmeijer, T.P.B.M. Families with a 
child with epilepsy: a sociological contribution. Journal of 
Biosocial Science 1977; 9: 13-24. 
18. Kitamoto, I., Kurokawa, T., Tomita, S., Maeda, Y., 
Sakamoto, K. and Ueda, K. Child-parent relationships in 
the care of epileptic children. Bruin and Deuelopment 
1988: lo: 36-40. 
19. Hoare. P. and Kerley, S. Psychosocial adjustment of 
children with chronic epilepsy and their families. 
Developmental Medicine and Child Neurology 1991; 33: 
201-215. 
20. Achenbach, T.M. Manual for the Child Behaviour 
Checklist/4-18 ond 1991 Profile. Burlington, VT: Univer- 
sity of Vermont Department of Psychiatry, 1991. 
21. Dorenbaum, D., Cappelli. M., Hons. B.A., Keene, D. and 
McGrath, P.J. Use of a child behaviour checklist in the 
psychosocial assessment of children with epilepsy. Clinical 
Pediatrics 1985; t4: 634-637. 
22. Newton, R.W. and McKinlay, I. Subsequent management 
of children with febrile convulsions. Developmental 
Medicine and Child Neurology 1988; 30: 402-406. 
